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EpIC

EpIC: an event generator for exclusive reactions

EpIC uses the PARTONS framework: takes advantage of

multiple GPD models that already exist
flexibility for adding new models

Multiple channels: DVCS, TCS, DVMP (pseudoscalar mesons)

Written in C++

XML interface for automated tasks

Open-source: https://github.com/pawelsznajder/epic
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EpIC

E.C. Aschenauer et al., arXiv: 2205.01762 (2022)

Website: https://pawelsznajder.github.io/epic
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PARTONS

B. Berthou et al., Eur.Phys.J. C78 (2018)

PARtonic Tomography Of Nucleon Software (PARTONS) is a software
framework dedicated to the phenomenology of GPDs

Open source project under GPL licence

Bridge between models of GPDs and experimental data

Written in C++, XML interface for automated tasks

PARTONS.V1: DVCS (2018), V2: TCS (2020)

PARTONS.V3: DVMP (2022)

Website: http://partons.cea.fr

Kemal Tezgin (BNL) EpIC
RHIC/AGS User’s Meeting 7 June 2022
4 / 17



mFOAM

EpIC uses mini FOAM (mFOAM, a compact version of FOAM) to
generate events randomly

mini FOAM is a general-purpose Monte Carlo event simulator
[Jadach and Sawicki, Comput.Phys.Commun. 177 (2007)]

fully integrated with ROOT

works for dimensions ≤ 20
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Leptoproduction of a real photon

Differential cross section for the leptoproduction of a real photon
[Belitsky, Mueller, and Kirchner Nucl.Phys.B 629 (2002)]
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Radiative corrections – collinear approximation

Collinear approximation: Neglect the transverse component of the
4-momenta of the emitted photon
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Radiative corrections – collinear approximation

Initial and final state electromagnetic radiative corrections
[Kripfganz, Möhring, Spiesberger, Z.Phys.C 49 (1991)]
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For DVCS:
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EpIC – architecture

KinematicModule RCModule

ProcessModuleRCModule

WriterModule integrated cross-section
event records

kinematics and
experimental conditions
for Born cross-section

validity of kinematics and 
experimental conditions

RC kinematics
experimental conditions

four-momenta four-momenta

radiative function

kinematics and
experimental conditions
for Born cross-section

kinematics and
experimental conditions
for Born cross-section

RC kinematics

experimental conditions
observed kinematics Born cross-section

GeneratorModule
random seed

kinematic ranges

experimental conditions

integrated cross-section
xml input
(scenario) STDOUT

txt, root, ...
output
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EpIC

Input file: model, model parameters, number of events, kinematic
limits, beam and target type, beam helicity, target polarization, beam
and target energy, mFOAM parameters

Output file: 4-vectors of all particles

Kemal Tezgin (BNL) EpIC
RHIC/AGS User’s Meeting 7 June 2022
10 / 17



EpIC – input
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EpIC – input
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EpIC – output
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EpIC – DVCS

Unpolarized target, Ee = 10GeV, Ep = 100GeV (DVCSProcessBMJ12 & GK GPDs)
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0.0001 ≤ xB ≤ 0.6, 0.01 ≤ y ≤ 0.95, 1 ≤ Q2 ≤ 100 GeV2, 0 ≤ |t| ≤ 1 GeV2
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Consistency check

Compare generated events with the theory values

Events
∣∣∣
bin
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∫
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EpIC – performance

Generation of 1M events

DVCSCFFCMILOU3DTables for the parameterisation of CFFs obtained
from the GK GPD model and LO coefficients functions

DVCSProcessBMJ12 for the evaluation of DVCS cross-section

FOAM parameters: nCells = 3000, nSamples = 600, nBins = 600

Initialisation time ≈ 40 min

Generation time per event ≈ 0.0052 sec at BNL SDCC farms
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Outlook

EpIC is a new MC event generator for exclusive reactions

EpIC has a flexible architecture that utilises a modular programming
paradigm

Generation of events are consistent with the values from the theory
side

Initial and final state of radiative corrections based on the collinear
approximation are implemented

TCS and DVMP (pseudoscalar mesons) are also available

EpIC is generic: it can generate events from all existing modules in
PARTONS
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